Unilateral MPTP-induced parkinsonism in monkeys. A quantitative autoradiographic study of dopamine D1 and D2 receptors and re-uptake sites.
The cynomolgus monkeys received a unilateral intracarotid injection of the neurotoxin N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) in order to induce a chronic model of hemi-parkinsonism. The procedure was well tolerated by the animals. Unilateral injection of MPTP caused rigidity and bradykinesia of the contralateral limbs, but the animals were able to eat and drink without levodopa therapy. During spontaneous motor activity, animals rotated toward the lesioned side whereas systemic apomorphine injection stimulated circling toward the normal non-lesioned side. Twelve weeks after MPTP injection, we found a marked reduction in striatal and nigral [3H]-mazindol binding on the MPTP-injected side which is indicative of a loss in both dopaminergic nerve terminals and cell bodies. The unilateral dopaminergic denervation was associated with an ipsilateral increase in striatal and a reduction in nigral [3H]-spiperone-labelled D2 dopamine receptors; these changes are consistent with the known localization of the D2 receptors on striatal dopaminergic nerve terminals and on nigral dopaminergic cell bodies. In contrast, no changes in [3H]-SCH 23390-labelled D1 dopamine receptors were observed at the level of either the striatum or the substantia nigra. This study describes a well tolerated procedure which induces a clinical and morphological hemi-parkinsonian syndrome. This animal model may be useful in the studies of new antiparkinsonian drugs, for testing the functional efficacy of brain tissue implants and in the understanding of the physiopathogenesis of levodopa-induced dyskinesias.